SOUTHWEST RESEARCH INSTITUTE
. Department of Quality Assurance
Calibration Laboratory ¢ 522-5215

WORK ORDER

CERTIFICATEb# _%L ASSET # 007, 67 DATE ﬁmﬂ W
ITEM DATA:

Manufacturer lfllM/ Model W

Description /a Serial # A7 ,Qﬂ

Accessories M
ACTION REQUESTED _{/
cusTobian _f/l i
Turned in by: Phone __#20

CHARGE # _ ) M-S0t ozt Date Required

INSTRUMENT USED ON:  [] (DOD/NASA) IﬁNUCLEAR) 0@LP) [J(sPPE) [1(1SO)
LJOTHER

COPY OF CALIBRATION CERTIFICATE |Zr(Yes) [1(No)
NEW WORK [lves ZNO If yes, an evaluation shall be made to verify capabilities.

By M Date QJ—KK’W

Work involves proprietary/confidential information or equipment [J(Yes) [4(No)

CONDITION RECEIVED: (F) Out of tolerance, repaired to specifications
) In tolerance, minor adjustments/repairs made
(J) In tolerance, no adjustments/repairs
(K) Out of tolerance, adjusted to specifications
(S) Received into system, introduced or reactivated

ACTION TAKEN: (Calibration/Repair/Parts) & Pont G |

CAL ENVIRONMENT:

Temperature 79 °F Humidity i 67 %RH
CALIBRATED/REPAIREW W _
By Cal Procedure _To33KY ~Y-¥2-! ARRYT
Date - 17 -9 Accuracy T .0 °C
Cal Interval [hmd Reliability Code:
~Next Cal due 1-17-00V Cal Time__[h Repair Time

Standards used (Asset#) Oo0 Al

DATE COMPLETED 3z17-91 ‘
DATE PICKED UP __ Z( V) &2 PICKED UP BY

SwRI Form QA-174-0




CALIBRATION CHECK FORM

Da(e Callbratled =/6=99  Wokh Order .3.}5’_4 4 L Rev Chg _
Technkian ___ ( %/,./m( e ] Pogs .ol
Unk Under Test Thermometer . e o .
Maoufacturer Fisher _Medd __/5-/6CA SN _HAZ 1832 ASN-714.7
STEDY FUNCTION OR RANGER B APPLIED TOLERANCR - i M_EASURFJ::’::.GJ x;ﬂ' |
| O—/Y0°C °C MIN - MAX AS FOUND | RELFASED
| (#re )
[ | 0012 | =937 - Loz |~0.2 | |y
2 29.-92 | 284r - 3091 | 20.0 id i
_ N
3 S92 | S&Id -~ b0 | sa.d L
g 90.00| %10 - 9w |[g0.0 | | P
[ § (/993 | 1393~ 1093 | 1210 | P'_y.
| . 197-9¢ | 144.85 - 14338 [ /435" P
1T
Q COMMOMCALLANCALCHECK FI4




WORK ORDER 38586

Date Received 4/10/00
Asset No. 007167 Manufacturer FISHER SCIENTIFIC Model 15-166A
Description THERMOMETER Serial Number H98-182
Accessory Received/Required CONTAINER
DiviCC ID NONE Accessory to Asset No. N/A Accuracy Mfg. Tol.
DiviICC DIV20 Location BS7 Custodian DARRELL DUNN Tel. 6090
Charge/Project No.  20.00751.006 Proprietary/Confidental __N Date Required ROUTINE
Work Requested CALIBRATION
Receiving Inspection O.K.
Delivered By DARRELL DUNN Tel. 6090
WORK HISTORY
Date Start Time Stop Time Notes
/
» o
CAE=TE e
. 5'.: 331\1?95\4'-\‘\:;\“\\\
e
PARTS
~Part Name Part Number Cost Failure Description
WORK SUMMARY
Failure Description
Repair Action
Cal Procedure ([ (=9 S/ 9 Temp 76 F Hm%d %

Part Cost

Tech /ﬂ/\ Mo/ (/:al Hrs. | RepairHrs.
ot

Action Taken

049 <379

Standards Used

Date Cal_H—13-00 L~/3-0)

Date Picked Up __S / ZAO

int. 12 Mo. Date Due

Reliability Code Z
Picked Up By 6), A,,,,,/ Q

workreq.rpt Rev 30 Jan 00



Department of Quality Assurance

Southwest Research Institute Accredited

6220 Culebra Road
San Antonio, TX 78238 @
(210) 522-5215

Calibration Laboratory : Certificate #
0972-01

Certificate of Calibration

18 April 2000
Issued to: DARRELL DUNN DIV20 BS7
Manufacturer/Model: FISHER SCIENTIFIC 15-166A
Description: THERMOMETER
Serial Number: H98-182
Asset Number: 007167

This certifies the sbove item was calibrated in compliance with MIL-STD-45662A and ANSINCSL Z540-1-1994. The results
of this calibration relate only to the individual item as described above. Standards used in this calibration, described in the
referenced calibration procedure with associated uncertaintics or tolerances, are traceable to the National Institute of Standards
and Technology (NIST). Supporting documentation relative to traceability is on fil and available for examination upon request

This certificate isnot to be reproduced, except in full, without the written approval of the Southwest Rescarch Institute

Department of Quality Assurance Calibration Laboratory.

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the results of this

calibration certificate were determined in accordance with the terms of accreditation unless stated otherwise below.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer's published specifications unless

stated otherwise below.

Ambient Conditions: Temperature: 76.0 Degrees Fahrenheit Humidity: 48 %RH
Calibration Date: 18 Apr 00 Calibration Procedure: CL-9 5/99
Condition as Received: IN TOLERANCE

Condition as Released: IN TOLERANCE

Remarks:

gy

Mack Wood, Technician
Page

Lof 1



Date Calibrated _4—(¥ -0

CALIBRATION CHECK FORM

Procedure No./Date 0£‘7 5/93

Work Order S ¥ Srgc

w7

Unit Under Test ASTM 1C Tl\crmomcfeb

Mg _Fsher Model_/ G- /6€A SN HI8—~/82 AN 71¢7
STEP FUNCTION OR RANGE APPLIED TOLERANCE MEASURED VALUES PIF
MIN - MAX AS FOUND RELEASED
Tempo( T 1%
Nomn
/ -29 —17. 6% ~1%. 0
2 0] O ov
- X Ly §2.9
4 100 99.94 /003
s (50 140.5 | Y.

SwRI Form QA-178 Mar 99 (Previous editions may be u§ed-)

Page lof {




i SOUTHWEST RESEARCH INSTITUTE B

Calibration Laboratory
WORK ORDER
Processed by RCRUZ at 2:38:38PM on 4/26/01
TR Work Order 444043345 Arrived 4/26/01
Asset No. 007167 Manufacturer FISHER SCIENTIFIC Model 15-166A
Instrument Type/Class THERMOMETER Serial No. H98-182
Accessory No. Calibration Procedure CL-9 5/99 Location B357
Div/Client DIV20 Custodian DARRELL DUNN Mail Stop BS57 Tel. 6090
Charge/Project No. 20.00751.006 Delivered By / Telephone DARRELL DUNN
WORK NOTES
Date Hours  Remarks/Notes
<- [ /.0 Col vy Aen
REPAIR PARTS :
Date Hours Part Name Part Number Failure Description Cost“
My \
WORK SUMMARY
Failure Description /) sng
Repair Action \] ov~p
Calibration Procedure ¢ \.-< s/a4 TempZ; F Hum. A4S %
Tech QA D\ Totals Cal Hours Repair Hours Parts Cost

StandardsUsed & (14 <24

Date Picked Up /z/ 07 Picked Up By M

M:ATRAVELER10.RPTRev 10 Oct 2000 ) 14 of 17




Southwest Research Institute
Calibration Laboratory
Calibration Data Sheet

Work Order 444043352

Mfr.  Fisher Scientific

Technician R Dykstra

Procedure CL-9 5/99

Asset No. 007167 Model 15-166A
Serial No. H96-182 Type Thermometer CalDate May. 1, 01
Remarks: Partial-Immersion 76 mm
Parameter Applied Vaiue Found/Left Instrument Error Limits Result
Temperature -19.94 Deg C -20.3Deg C 0.36Deg C +/-1DegC Passed
0.000 Deg C -0.3Deg C 0.3DegC +-1DegC Passed
50.000 Deg C 49.8 Deg C 0.2Deg C +-1DegC Passed
100.000 Deg C 99.0 Deg C 1.0DegC +-1DegC Passed
149.966 Deg C 149.5 Deg C 0.46 Deg C +/-1DegC Passed
Q:\Templates\Calibration Data TemplateRev2.doc Page 1 of 1




. To: rdykstra@qacal@swri3o0
From: "Darrell Dunn® <ddunn@swri.edu>
Ce:

Subject: RE: Thermometers

Attachment: Headers.822

Date: 5/1/01 11:59 AM /

+/- 1 degree is sufficient for our needs. | see no reason to change what we

have done in the past.

—-Original Message-—

From: rdykstra@swri.edu (mailto:rdykstra@swri.edu)
Sent: Tuesday, May 01, 2001 10:51 AM

To: ddunn@swri.edu

Cc: WHill@swri.edu

Subject: Thermometers

Darrel, you have 11 Partial-immersion thermometers in for calibration.

In the past they have been calibrated with an accuracy of +/- 1 Deg C.
(Range is -20 to 150 Deg C). Is this accuracy sufficient for your needs?

The reason | am asking is the thermometers are labelled as ASTM 1C
thermometers and according to the ASTM the scale error accuracy is +/- 0.5
Deg C.

| do not have all the data collected as of now. | will tell you so far all
meet the +/- 1 deg C, not all are meeting the +/- 0.5 deg C spec.

The asset numbers are as follows: 007164, 005434, 007167, 007165, 007169,
005432, 007166, 007168, 003242, 005433, and 007171.

Let me know what accuracy will fit your needs.

Roger Dykstra
Cal Lab. X8076




Southwest Research Institute

6220 Culebra Road
San Antonio, TX 78238 @!
(210) 522-5215

Department of Quality Assurance

Calibration Laboratory Certificate #
0972-01

Certificate of Calibration

2 May 2001
Issued to: DARRELL DUNN DIV20 B57
Manufacturer/Model: FISHER SCIENTIFIC 15-166A
Description: THERMOMETER
Serial Number: H98-182
Asset Number: 007167

Work Order Number: 444043345

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSUNCSL Z540-1-1994. The results
of this calibration relate only to the individual item as described above. Standards used in this calibration, described in the
referenced calibration procedure with associated uncertainties or tolerances, are traceable to the National Institute of Standards
and Technology (NIST). Supporting documentation relative to traceability is on file and available for examination upon
request. This certificate is not to be reproduced, except in full, without the written approval of the Southwest Research Institute
Department of Quality Assurance Calibration Laboratory.

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the results of this
calibration certificate were determined in accordance with the terms of accreditation uniess stated otherwise below.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published specifications
unless stated otherwise below.

Ambient Conditions: Temperature: 72.0 Degrees Fahrenheit Humidity: 42 % RH
Calibration Date: 1 May 01  Calibration Procedure: CL-9 599
Condition as Received: IN TOLERANCE

Condition as Released: IN TOLERANCE

Remarks:
Approved by: Measurements performed by:
Walt Hill, Supervisor Roger Dykstra, Technician

Institute Calibration Laboratory
mia2larpt Rev date 8 Jan 01 Page | of 1



SOUTHWEST RESEARCH INSTITUTE :
Calibration Laboratory

WORK ORDER
Received by RCRUZ,5/9/02 9:18:19AM
1 RROS A0 IR TR AR Arrived 5/9/02 Work Order 44404 84 65
Asset No. 007167 Manufacturer FISHER SCIENTIFIC Model 15-166A
Equipment Type THERMOMETER Serial No. H98-182 Accessory No.
Interval 12 M Calibration Procedure CL-9 5/99 Location B57
Div/Cliemt DIV20 Custodian DARRELL DUNN Mail Stop B57 Tel 6090

IN LINE Special Instructions

Notify before adjustments or repairs. ( ) Provide data with certificate ( ‘/) Certificate Typ:

Charge/Project No. 00751.006 1.20 Requestey / Telephone
This information is correct for the work requested. (@d @m ag

WORK NOTES
Date Hours Remarks/Notes
%)& X & X
Date Hours Part Name Part Number Failure Description w
W h
WORK SUMMARY U
Failure Description W\ / ™
Repair Action w e
Techv\ Q)\\esgk—y\ CalHrs. .o RepairHrs___  Parts Cosi Temp 724 F Hum. S5 %

Standards%?sed <A™ Ao 12/3 / 62
a\TF4A A, 31;@/&%

Date Picked Up _é’ZLAm. Picked Up By_@d Q~/

M:ATRAVELER10.RPTRev 19 Oct 2001




Workorder 444048465
Asset #. 007167
Serial #. H98-182

Ambient Conditions:
Temperature
Humidity
Baro. Pressure

Standards used:
Asset #
005243
005174

74
55
N/A

Due Date
12/03/02
02/18/03

Southwest Research Institute
Calibration Laboratory

Calibration Data Sheet

Mfr. Fisher Scientific
Model 15-166A
Type Thermometer

Degree F
% R.H.
PSIA

Nomenclature
H.P. 34420A Digital Multi-Meter

RTD probe

Technician R Dykstra
Procedure CL-9, 5/99
Cal Date 5/9/02

Data sheet Revision:

Revision 0 2/21/02

is statement of compliance to a specification requested. Yes
(if statement is required, print yes otherwise leave blank)
Tolerance 1.00 Degree C Range -20t0 150 Degree C
(if not required leave blank)
Degree C DegreeC___ Degree C Degree C Degree C
As Found
Std Reading | Tl Reading Error Test Limits Uncertainty Resuits
-19.89 -20.2 -0.31 1 0.35 Pass
0.10 0.0 -0.10 1 0.35 Pass
50.00 50.4 0.40 1 0.35 Pass
99.94 100.0 0.06 1 0.35 Pass
149.90 149.0 -0.90 1 0.35
Remarks:

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor of

k=2, which provides a level of confidence of approximately 95%.

If compliance testing to a specification is requested. The results can be pass, fail, or if blank

"Not determinable". If results are not determinable it is to end user to determine if

results meet thier needs.
if compliance testing to a specification is not requested, only data and uncertainty

will be given on data sheet.

Page 1 of 1




Southwest Research Institute
6220 Culebra Road
San Antonio, TX 78238
(210) 522-5215
Department of Quality Assurance
Calibration Laboratory

Certificate of Calibration

10 May 2002
Issued to: DARRELL DUNN DIV20 B57
Manufacturer/Model: FISHER SCIENTIFIC 15-166A
Description: THERMOMETER
Serial Number: H98-182
Asset Number: 007167

Work Order Number: 444048465
This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSI/NCSL

Z540-1-1994. Standards used in this calibration, described in the referenced calibration procedure with
associated uncertainties or tolerances, are traceable to the National Institute of Standards and Technology

(NIST). Supporting documentation relative to traceability is on file and is available for examination upon
request. This certificate is not to be reproduced, except in full, without the written approval of the
Southwest Research Institute Department of Quality Assurance Calibration Laboratory.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published
specifications unless stated otherwise below.

Ambient Conditions: Temperature:  74.0 Degrees Fahrenheit ~ Humidity: 55 % RH
Calibration Date: 10 May 02  Calibration Procedure: CL-9 5/99

Condition as Received: SEE ATTACHED DATA

Condition as Returned: SEE ATTACHED DATA

Remarks:

Approved by: p Measurements performed by:
ML//I/V e

Walt Hill, Metrology Group Leader “Roger Dykstra, Technician
Institute Calibration Laboratory

m:\nona2la.rpt Rev date 8 Jan 01 Page
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